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What is claimed is:

A buffer page system, comprising:
a data source, providing data elements in a first order;
data destination, receiving data elements in a second order;
at Igast two memory devices, each memory device having a plurality of
memory pagds including a plurality of memory locations, each memory location
having an addr§ss; and

where daty elements are stored to at least one memory device and retrieved
from at least one mdmory device in parallel,

where each dala element corresponds to an entry in one of a plurality of buffer
pages, each buffer page Qaving a plurality of entries along a first dimension
corresponding to the first §rder and a plurality of entries along a second dimension
corresponding to the second\prder, and ‘
where data is stored tonemory devices in the first order and retrieved from
memory devices in the second oNder, and where each memory page stores data in
multiple locations according to the\first order and stores data in multiple locations

according to the second order.

2. The buffer page system of claim Y, where the at least two memory devices
comprises at least four memory deNices, and where data elements are stored in
parallel to at least two memory devidgs and retrieved in parallel from at least

two memory devices.

3. The buffer page system of claim 1, where'fach memory page corresponds to a

respective buffer page.

4. The buffer page system of claim 1, where:

a data element is pixel data corresponding to a pikel in a frame of pixels, the

the buffer pages are pixel pages, each pixel page ha\ing a plurality of pixel

page rows and a plurality of pixel page columns.
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10.

11.

12.

13.

he buffer page system of claim 4, where each row of the frame includes 1920

pi\xels and each column of the frame includes 1080 pixels.

Thé buffer page system of claim 4, where pixel data for two pixels is stored in
parallel in one clock cycle, pixel data for one pixel to one memory device and

pixel §ata for the other pixel to another memory device.

The buffer page system of claim 4, where pixel data for two pixels is retrieved
in paralle\in one clock cycle, pixel data for one pixel from one memory device
and pixel dgta for the other pixel from another memory device.

The buffer page system of claim 4, where, in one clock cycle, pixel data for
two pixels is reyrieved from two memory devices and pixel data for two pixels

is stored in two themory devices.

The buffer page syskem of claim 8, where four memory devices are divided
into a first group of tWo memory devices and a second group of two memory
devices, and the groups, alternate between storing and retrieving pixel data
after storing pixel data fdr a frame of pixels.

The buffer page system of dlaim 4, where pixel data is retrieved at twice or
more than the rate pixel data\s stored.

The buffer page system of clain\10, where pixel data is stored at a rate

supporting 60 frames per second, \and pixel data is retrieved at a rate

supporting 120 frames per second.

The buffer page system of claim 10, where pixel data is retrieved for 64 pixels
for every 32 pixels of pixel data that is§tored.

The buffer page system of claim 1, where\each memory device is an 8MB
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DRAM operating at approximately 150MHz.

14. The buffer page system of claim 1, further comprising a memory controller for

geneYating addresses for storing and retrieving data elements.

15. The buffer page system of claim 14, where:

when the migmory controller is operating in the first state, pixel data is stored

to the first group of fnemory devices and pixel data is retrieved from the second group
of memory devices, |

when the memdyy controller is operating in the second state, pixel data is
retrieved from the first gioup of memory devices and pixel data is stored to the second

group of memory devices)

16. The buffer page systck of claim 15, where the memory controller switches

states after storing a fr

17. The buffer page system of §laim 15, where the memory controller switches
states based on a vertical synichronization signal.

18. The buffer page system of clain), 1, further comprising a four-by-four switch,

where four memory devices are d{vided into a first group and a second group,
each group including two memory Yevices, and further where the four-by-four

switch provides data elements in altdgnation to the first group and the second
group while retrieving data elements ik alternation from the second group and

the first group.

19. A pixel page system, comprising:
a video source providing pixel data for pixelg in a frame, the frame having

rows of pixels and columns of pixels;
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1deo destination;

a flrst memory having a plurality of memory locations;

a sqcond memory having a plurality of memory locations;
d memory having a plurality of memory locations;
h memory having a plurality of memory locations;

a mergory controller connected to the first memory, the second memory, the

and the fourth memory;

ta bus connected to the memory controller;

third memory)
a first
a second, data bus connected to the memory controller;
a source gddress line connected to the video source and the memory controller;

address line connected to the video destination and the memory

controller; and
where pixel Yata is stored in parallel to two memory devices and retrieved in

parallel from two menory devices,

where each pixel corresponds to an entry in one of a plurality of pixel pages,

and a pixel page includgs multiple pixels from a row in the frame and multiple pixels

from a column in the frame, and

where each entry i a pixel page corresponds to a memory location.

20. The pixel page systen) of claim 19, where the memory controller generates

addresses for storing retrieving pixel data.

21. A pixel page\system, comixising:

a video source pyoviding pixel data for pixels in a frame, the frame having

of pixels;

rows of pixels and col

a video destination,;

a second memory having alurality of memory locations;

a third memory having a plurd]ity of memory locations;

a fourth memory having a pluraty of memory locations;

\?Q\ a first memory having a Rlurality of memory locations;
30

a first address multiplexor connected to the first memory;

a second address multiplexor conneded tG the second memory;
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a th{rd address multiplexor connected to the third memory;

h address multiplexor connected to the fourth memory;

-by-four switch connected to the first memory, the second memory, the
and the fourth memory, having a first data input, a second data input, a
first data outpi\t and a second data output, where the four-by-four switch switches
with each frame\between providing pixel data to the first memory and the second
memory while redeiving pixel data from the third memory and the fourth memory, and
receiving pixel datd from the first memory and the second memory while providing
pixel data to the thir§ memory and the fourth memory;

a source addreys bus connected to the video source, the first address
multiplexor, the second\address multiplexor, the third address multiplexor, and the

fourth address multiplex
a first destination a¥dress bus connected to the video destination, the first

address multiplexor, and thé\third address multiplexor;

a second destination afldress bus connected to the video destination, the second
address multiplexor, and the fourth address multiplexor;

a first data bus connected to the video source and the four-by-four switch;

a second data bus connected to the video destination and the four-by-four

switch; and
where pixel data is stored in\parallel to two memory devices and retrieved in

parallel from two memory devices,
where each pixel corresponds fp an entry in one of a plurality of pixel pages,

and a pixel page includes multiple pixels from a row in the frame and multiple pixels

from a column in the frame, and

where each entry in a pixel page cqrresponds to a memory location.

22. The pixel page system of claim 21, where the video source generates addresses
for storing pixel data and the video dgstination generates addresses for

retrieving pixel data.
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ethod of storing and retrieving pixel data, comprising:

g pixel data for a first frame of pixels in a first memory device and a

ry device, where each memory device includes a plurality of memory
pages, and at\least one memory page stores pixel data for at least two pixels from each
of at least twd horizontal rows of pixels in the first frame of pixels;

storingYpixel data for a second frame of pixels in a third memory device and a
fourth memory device, where each memory device includes a plurality of memory
pages, and at least\one memory page stores pixel data for at least two pixels from each
of at least two horiz§ntal rows of pixels in the second frame of pixels; and

retrieving pixe\ data for the first frame of pixels from the first memory device

and second memory deWce.

24, The method of clain\ 23, where pixel data for the second frame of pixels is

stored and pixel data ¥or the first frame of pixels is retrieved in parallel.

The method of claim 23, \where pixel data is stored to the first memory device
and the second memory ddyice while pixel data is retrieved from the third

memory device and the foutth memory device, and pixel data is retrieved from
the first memory device and the second memory device while pixel data is

stored to the third memory deWce and the fourth memory device.

26. The method of claim 23, where th§ memory devices switch between storing

and retrieving with each frame of piels.

27. A system for storing and retrieving pix§l data, comprising:
means for storing pixel data for a first frdme of pixels in a first memory device
and a second memory device, where each memory device includes a plurality of
memory pages, and at least one memory page store} pixel data for at least two pixels
from each of at least two horizontal rows of pixels in\the first frame of pixels;
means for storing pixel data for a second framgq of pixels in a third memory

device and a fourth memory device, where each memory device includes a plurality of
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memory pageé, d at least one memory page stores pixel data for at least two pixels
st two horizontal rows of pixels in the second frame of pixels; and

from each of at le
means for r§trieving pixel data for the first frame of pixels from the first

memory device and sgcond memory device.
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